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8 at least one electrode coupled to the measurement mass, wherein the at least one electrode is 

9 patterned to reduce stictiap during sensor operation. 

The apparatus of clatnyr wherein the environmental condition is acceleration. 

The apparatus of claimj^wherein the at least one cap wafer further comprises a top cap 

2 wafer and a bottom cap wafer tljat form a cavity, the measurement mass being housed at least 

3 partially within the cavity. 

^/r The apparatus of claim^ wherein the measurement mass further includes a passage for 



venting air from the cavity in the housing. 



The apparatus of clairrv3^ wffer^p4jie passage comprises an approximately V-shaped 
groove in the measurement mass. 

)%s> I 2, • , 

The apparatus of claim ^^wherein the electrode pattern includes one or more cavities for 
reducing stiction between the plurality of bumpers and the at least one electrode. 
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of claim Jr\ \ 



wherein the electrode pattern includes one or more 
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The apparatus 
reduced-thickness 

recesses for reducing stiction between the plurality of bumpers and the at least one electrode 

The apparatus of claim^f; wherein the electtode pattern is selected from a group consisting 

i) a plurality of squares; 

ii) a plurality of circles; 

iii) a plurality of concentric circles; 

iv) a plurality of rectangles; and 

v) a series of geometrically arranged pie-shaped Segments. 
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1 JS. The apparatus of blaim/r wherein the first plurality of bumpers is arranged in the shape of 

2 circles and ridges; and wherein the second plurality of bumpers is arranged in at least the shape 

3 of circles and ridges. \ 

1 JST A method of fabricating a sensor element, comprising: 

2 fabricating a measurement mass for detecting acceleration using a first process, the measurement 

3 mass including: I 

4 a mass housing havimg a cavity, and a spring mass assembly positioned within the cavity; 

5 fabricating a top cap wafer using the first process; 
fabricating a bottom cap wafer using the first process; 

bonding the top cap wafer to ajside of the measurement mass using a bonding process; 

g| bonding the bottom c^pnwafer to another side of the measurement mass using the bonding 

/f| process; and [V V^^^N 

W making one or moreVnciijig cutis at predetermined locations on the sensor element. 

M Jtf7 The method of claim jkfftwherein fabricating the measurement mass further includes 
fabricating a passage for venting air from the cavity. 

1 2d 33 \ 

jpl The method of claim Jtf, whefjein the passage comprises a V-shaped groove. 

pJ The method °f claim>^wherein the dicing cuts penetrate through the top cap wafer, the 

2 bottom cap wafer, and at least partially^ through the measurement mass. 

1 ^JA: The method of claim ^yfurther comprising a second process to expose the passage within 

2 the measurement mass; wherein air is removed from the cavity through the passage to create a 

3 low pressure environment in the cavity; ahd wherein the passage is sealed to maintain the low 

4 pressure environment within the cavity. \ 

1 The method of claim >fTfurther comprising packaging the sensor element in a sensor 

2 housing and using a vacuum process to remove substantially all air from the sensor housing during 

3 packaging to create a low pressure environmenWithin the sensor housing; wherein air is removed 
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from the accelerometey- though the passage during the vacuum process; and wherein the sensor 
housing is sealed to maintain the low pressure environment. 

2& \ so- 

The method of claim yf, wherein the top cap wafer includes a balanced metal pattern on 
an upper surface of the top cap wafer. 

J&T The method of clairm Vo\ wherein the bottom cap wafer includes a balanced metal pattern 
on a lower surface of the bottom cap wafer. 

Jr®. The method of claim J^vmerein the spring mass assembly comprises springs; and wherein 
the springs include an etch^tojaflayer on one or more surfaces of the springs. 
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The method of claim Jk£ whejfein the measurement mass includes one or more mass 
contact pads; and wherein the cjfcipg cut is made through the top cap wafer to expose the mass 
contact pads on the measurement mass. 

The method of claim^lfif wherein the top cap wafer includes an electrode located on a lower 



surface of the top cap wafer; wherejn the electrode includes one or more electrical leads; and 
wherein the dicing cuts isolate the electrical leads. 

33 \ 

The method of claim l^Twherem the measurement mass includes one or more mass 
contact pads; and wherein the dicing cut is\made through the bottom cap wafer to expose the mass 
contact pad on the measurement mass. 

The method of claim^8f wherein the bottom cap wafer includes an electrode located on an 
upper surface of the bottom cap wafer; wherein the electrode includes one or more electrical leads; 
and wherein the dicing cuts isolate the electrical leads. 
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^ST The method ofVclaim Jfi, wherein the measurement mass includes one or more mass 
contact pads and the dicing cuts are made: 

through the top cap wafer tb expose the mass contact pads on the measurement mass; and 
through the bottom cap wafe^o exgose the mass contact pads on the measurement mass. 

3<* 



The method of claim 
the bottom cap wafer and into the 
the passage within the measun 

3& ■ 

^23: The method of claim 24f whereir 
measurement mass include electrodes; where 
and wherein the dicing cuts isolate the electric 




e dicing cuts are made through the top cap wafer and 
asurdment mass, stopping at a predetermined distance from 



top cap wafer, the bottom cap wafer, and the 
the electrodes include one or more electrical leads; 
leads. 
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